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Abstract 
This paper discussed the Dirichlet problem for a p-Laplace equation with critial exponent.We prove existence of 
solutions using the fibering method introduced by Pohozaev and concentration compactness prinple. 
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1. Introduction 
This paper discussed the Dirichlet problem for a p-Laplace equation with critial exponent. 
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Let nR be a smooth bounded domain, 
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eigenvalue with zero Dirichlet condition on ,
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Equation involving critical exponent  have been studied by various authors.Among other 
results,existence and non-existence theorems were obtained.They used the critical point theory in 
general.(see[1][2]).Now in this paper,we transform the method and still get the existence of the above 
equation.Our main tool here is the so-called fibering method introduced and developed by 
Pohozaev.(see[3]-[5]). 
Our main result is the following: 
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Theorem 1.1.Assume 2pN .Then for every ),0( 1 ,there exists a solution of (1.1) 
2. Some Notations And Lemmas  
We define the Sobolev spaces )(sL and )(,10
pW equipped with the norms 
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“ ”denotes the weak convergence in the corresponding function space.We say that )(,10
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Lemma 2.1.The weak solutions of (1.1) correspond to critical points of the functional 
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Lemma 2.2. Let X be a real Banach space with norm differentiable on }0{\X ,let f be a functional on 
X of class })0{\(1 XC .We associate with f  a functional f~  defined by   
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where RJtvXJvt ,0,),( .Let ),( vt  be a conditionally stationary point of the functiona ),(~ vtf  
under condition  
tv HtvH ,  for cvtH ),(  
Then the point tvu  is a nonzero critical point of the original functional f ,i.e. 0)(uf  and 
0u .(Proof see [3]) 
Lemma 2.3.Assume mu u  on )(
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(Proof see [2]) 
3. Main Results 
Now we prove the existence of equation (1.1.) used fibering method introduced by Pohozaev. 
Let E  be defined by 
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Through Lemma 2.1.,the critical points of E  are the weak solutions of problem (1.1). 
We express u  in the form 0, ttvu . Substituting it into (3.1) we obtain 
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If u  is a critical point of E  then 0)(tvE
t
.We have 
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From the equation,we find the the real nonzero solutions 
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Return to the initial question,we take 1)(vH  as the fibering functional and we can proove the 
nondegeneracy condition,i.e. 
tv tHvH ,   for  1)(vH  
Through Lemma 2.2.,the problem of finding critical points for )(vE  reduces to the constrained 
variational problem   
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Lemma 3.1. Assume 2pN .Then for every ),0( 1 ,
1SM , S correspinds to the best constant 
for the Sobolev. 
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Where )(0C  is a fixed function such that 1)(x  for x  in some neighborhood of 0 .We 
claim that,as 0 ,we have 
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So 2pN , 1SM .This completes the proof of Lemma 3.1. 
Lemma 3.2.If 1SM ,the supremum in (3.4) is achieved,the achieved function v is the solution of 
P . 
Proof: Let 1)()(,10 vHWvW
p . 
1v is the first eigenvalue function of 1 . 10 ,then 0)( 1vH .SoW is a nonempty set.  
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We obtain a inequality 
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In order to get the above inequality,we used 
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Since 1SM ,we can obtain (3.5) if 0dxvv pm ,i.e . vvm  in )(
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Thus 1p
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i.e. Mv ,so M can be achieved.The achieved function is a solution of (1.1). This completes the 
proof of Lemma 3.1. 
By lemma 3.1 and lemma 3.2,we completed the proof of  Theorem 1.1. 
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